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Biological Inventory and Local Knowledge in
Locating Medicinal Plants
Amey Libman
Department of Biology, Bradley University

ABSTRACT
Plants are an extremely important contributor to many medicines throughout the world. Because of the
amount of forest destruction that is occurring, it is becoming important to find a rapid way to assess forests
for their potential of having medicinal plants. Two such methods for assessing areas for medicinal plants,
chemotaxonomic and ethnopharmacological are discussed in this paper. A biological survey of an area of
premontane wet forest in Monteverde, and interviews of local people were done to compare which would
better assess possible medicinal plants in the area. The end result indicates that the biological inventory
would be the best way to proceed in Monteverde, although other regions might find it beneficial to use a
method that combines both approaches.

RESUMEN
Las plantas son importantes contribuidores a muchas de las medicinas en todo el mundo. Porqué mucha de
la destrucción esta ocurriendo en los bosques, es necesario buscar métodos para encontrar plantas medicinales
rápida y eficientemente. Dos métodos son los métodos que se discuten aquí para encontrar plantas
medicinales, uno la chemotaxonómico y el etnofarmaceutico. Una búsqueda biológica de un area del bosque
en Monteverde, y entrevistas con personas de la localidad se hicieron para ver cual es el mejor método para
encontrar plantas medicinales en Monteverde. El resultado final indica que la búsqueda biológica es el mejor
método para usar en Monteverde, aunque en otros regiones pueden ser mejor usar los dos métodos juntos.

INTRODUCTION
A quarter of all medicines in the world are derived from plants (Balick and Cox 1997). As
of 1991, the United States market alone for prescription drugs containing active plant
principles was more than $50 billion (Bird 1991). Drugs derived from plants can be used to
treat simple everyday ailments (taking aspirin for a headache), life threatening diseases (the
drug vinblastine treats pediatric leukemia), and almost everything in between (Balick and
Cox 1997). Unfortunately the areas that hold the majority of plant species, tropical
rainforests (Caufield 1991), are being destroyed at unprecedented rates (Bird 1991).
According to Norman Myers, if trends of the overexploitation in tropical rainforests persist,
there may be only forest remnants left by the middle of next century (1986). The
consequence of this in a conservational sense is that extreme amounts of biodiversity will be
lost. The loss of biodiversity will also be the loss of potential medicinal plants. It is
becoming increasingly important to find ways to rapidly identify and conserve areas that
have a high potential of medicinal plants.

The current process used in locating plants with medicinal properties is biodiversity
prospecting; searching for new chemical compounds, genes, and micro and macro
organisms that could be developed into economically valuable products (Sitterfeld and
Villers 1993). Biodiversity prospecting for medicinal plants is normally accomplished
through three methodologies. In the first method, plants are randomly assessed, provided
they are sufficiently abundant, for possible medicinal properties (Martin 1995). The
advantage of this method is that a diverse range of plants can be gathered quickly. The
likelihood of gathering plants that show biological or pharmacological activity, however, is
low. A large budget and sufficient facilities to screen the large number of collected plants
are also required (Martin 1995).
The second method for sampling is called the chemotaxonomic approach.
Medicinally active compounds, normally a plants secondary compounds, are found to have
limited distributions in groups of related plants. Therefore searches for known chemicals
are restricted to certain plant families or genera (Martin 1995). This method can decrease
the quantity of plants that are sampled, in comparison to the random sampling method,
which decreases sampling time and related costs. However, it is necessary to know the
chemistries of the plants being surveyed, which would limit discoveries of new medicines to
plant groups with known chemistries.
The third approach is the ethnopharmacological method. Bioprospectors, called
Ethnobotanists, collect the medicinal plants that are used by local and or indigenous people.
An advantage to this method is that it is effective in finding medicines for specific health
conditions (Martin 1995). A disadvantage is that along with the rainforests, intact
indigenous tribes are disappearing at rapid rates (Bird 1991). Local people, those who have
lived in an area for a few generations, may have knowledge about some plants and their
medicinal uses, but it is not usually as extensive as indigenous knowledge compiled over
thousands of years.
It was stated by Gary J. Martin that the two most efficient methods are the
chemotaxonomic and the ethnopharmacological (1995). The goal of this study was to
determine which method works the best for an area of rainforest in Monteverde, Costa Rica.
A biological inventory, similar to the chemotaxonomic method, was performed. The main
difference was that the chemistries of the collected plants were not known. Collected plants
were compared with known medicinal plants to determine if they were related. Statistical
analyses were run to determine if an indicator family was present. This is a family that well
represents an area, and when it is found can indicate the medicinal properties for the whole
area. Interviews with local people were also done to assess their knowledge on local
medicinal plants. My prediction was that due to the likelihood that local knowledge of
medicinal plants is limited; the biological inventory will provide more possible medicinal
plants than the interviews.
This study also attempts to determine if there is a difference between canopy trees
and the understory in possessing medicinal properties. If it is known that one growth form
has more medicinal properties than the other, more efficient collections could be conducted.
It was found by Coley and Barone that canopy trees undergo less herbivory than understory
plants (1995). This could be because the leaves of trees possess more chemical defenses

(Coley and Barone 1995). Therefore I predicted that I would find more trees that had
possible medicinal properties than understory plants.

METHODS
Study Site
This study was conducted in Monteverde, Puntarenas province, Costa Rica at the Estación
Biológica, in lower montane wet forest, from October 20 to November 17, 1999. The
understory plants were inventoried from three 12.5 m by 25 m primary plots (937.5 m2 in
total).
Census
All terrestrial plants were inventoried. Only parts of plants were taken so as not to
permanently alter the area. After collection plants were pressed and dried. They were
identified using keys and the assistance of local botanists. The canopy trees of the three
plots had been identified previous to this study.
Determining Botanical Knowledge of Medicinal Plants
Medicinal plant references were used to see if any of the collected plants were already
known to possess medicinal properties (Duke and Vasquez 1994; Schultes and Raffauf
1990). Plants without known medicinal properties were compared to known medicinal
species at the genus and family level. The canopy trees of the three plots were looked at in
the same manner.
Determining Local Knowledge of Medicinal Plants

A list of common names for all possible medicinal plants (those that I found, and those
related to the ones I found) was made using medicinal plant references (Duke and Vasquez
1994; Schultes and Raffauf 1990). Five local people known to have an expertise in
homeopathy were interviewed. A questionnaire was used to assess their knowledge of
medicinal plants from the forest (Appendix 1).

RESULTS
Census
Census data showed a more diverse understory than canopy. A total of 101 different
understory plants were collected and 94 of them were identified (72 were identified to
species, 14 to genus, and 8 to family). Fortt four different trees had been found, and 41 of
them were identified (37 identified to species, three to genus, and one to family).

Determining Botanical Knowledge of Medicinal Plants
Medicinal references identified very few plants to species but showed many congeneric
with known medicinal properties. Of the 94 identified understory plants, 54.2 percent were
related to a medicinal plant at the level of genus, 36.2 percent at the level of family, 6.4
percent were not related at either level, and 3.2 percent were known medicinal plants (Table
1). Piper hispidum (Piperaceae), Psychotria horizontalis, and Psychotria uliginosa
(Rubiaceae) were the three known medicinal plants collected. Of the 41 identified trees,
53.6 percent were related to a medicinal plant at the level of genus, 24.4 percent at the level
of family, 22.0 percent were not related at either level, and none of the trees were already
known to have medicinal properties (Table 2). A total of 78 possible medicinal plants were
found (Appendix 2).
Using the relative proportions from trees, a Chi-square test was run to determine if
there was a difference between the canopy and the understory proportions of possible
medicinal plants. The result showed there was a difference (X2 = 15.98, d.f. = 3, c.v. =
7.81), and Figure 1. indicates that the understory has a greater potential for having
medicinal plants, especially at the family level.
Figure 2. shows the five most abundant families found, and the frequency of relation
to known medicinal plants. Chi-square tests between Rubiaceae (the most abundant family)
and the understory, and Piperaceae (the second most abundant family) and the understory
were run (using relative proportions of Rubiaceae and Piperaceae) to see if either would be
a good indicator family for the rest of the understory. The results show that there is a
difference in possible medicinal plants between Rubiaceae and the understory (X2 = 37.7, d.f.
= 3, c.v. = 7.81), and Figure 3 indicates that Rubiaceae has more possible medicinal plants.
It is also shown that there is a difference in possible medicinal plants between Piperaceae
and the understory (X2 = 11.09, d.f. = 3, c.v. = 7.81), and Figure 4 indicates that Piperaceae
has more possible medicinal plants.
Determining Local Knowledge of Medicinal Plants
Local experts were limited in their knowledge of local medicinals. In fact, most of their
knowledge was for exotic, garden species. Four of the five could recognize at least one
name from a list of 12 common names for the three species of medicinal plants that I had
found (Piper hispidum had eight common names, Psychotria horizontalis had two
common names, and Psychotria uliginosa had two common names). Three people knew of
other medicinal plants from the forest providing a list of 14 names. Of these, ten were
names of medicinal plants that I had not found in the literature (Table 3). One out of the
three people knew about where in the forest the plants could be found.

DISCUSSION
The results of the census data indicate that number of possible medicinal plants found may
be lower than what actually exists. Because only parts of the plants were taken, so as not to
destroy the area, it was not possible to completely identify all of the plants. Therefore

plants that were identified to family and found to be related to a medicinal plant at the level
of family might actually have been found to be related at a higher level had its genus or
species been known. This would be important when running an actual inventory for
medicinal plants because if a group of congenerics had similar medicinal properties, but the
family did not, only the congenerics would need to be collected.
The result that the understory has more possible medicinal plants than the canopy
was opposite of that expected. One possible reason is that something other than a greater
amount of chemical defense is causing less herbivory to occur in the canopy. It has been
suggested that smaller leaf size and tougher leaves may play a part in decreasing herbivory.
It has also been said that there are a greater amount of predators that eat herbivores in the
canopy, which could also decrease herbivory (Coley and Barone). Another possibility is
that because the canopy is much less accessible than the understory, less research has been
done there, and less is known about its medicinal properties.
According to the results, Rubiaceae would not be a good indicator family. The
difference in possible medicinal plants between Rubiaceae and the understory is too large for
Rubiaceae to be a representative family. Piperaceae also had a significant difference in its
possible medicinal plants than the understory; however, it was not nearly as large as the
difference between Rubiaceae and the understory. Figure 4 shows that the distribution of
possible medicinal plants is similar in Piperaceae and the understory at each level of
relation, which indicates that Piperaceae may indeed be a good indicator family. Since it
seems unlikely that one family will have the exact same medicinal properties as all of the
plants in the understory, it may be necessary to define an indicator family in terms of least
different. Parameters would need to be set, by whoever is assessing an area, for how
different is too different for a family to represent the understory.
The information from the interviews indicated that although most of the people had
some knowledge on medicinal plants from the forest, the majority of what they knew was
about the exotic species that grew in their gardens (Table 3). In the interviews I told each
person that I was doing a study on medicinal plants from the forest. I then asked if they
knew of any forest medicinal plants, and although I specified that I wanted information
about forest plants, each person initially talked about the plants in their garden. This gave
the impression that the people were much more familiar with exotic medicinal plants than
natural ones. I believe the questionnaire I used was a reasonable assessment of local
knowledge even though I only presented them with common names for the three species I
had found (Appendix 2). The reason I opted to do this instead of showing them a list of all
possible common names was because in the time 1 had available this was not possible. It
was also done this way so as not to overwhelm them with too much information. The
majority of the people interviewed were relatively old and there was a possibility that their
reading skills were not good. Therefore I thought it would be easier for them to tell me the
plants they knew of rather than scan a list of almost one hundred names.
When comparing the list of possible medicinal plants found in the biological
inventory, to the possible medicinal plants provided by the interviews, it can be seen that
the inventory provided more information (Appendix 2). This leads to the conclusion that in
the Monteverde area, a biological inventory will provide more information about possible

medicinal plants than local knowledge, which supports the initial prediction.
There are some important issues that should be brought up, however. The first is
that only five people were interviewed. Although this may be an adequate number to get an
initial idea of the knowledge possessed in the community, there is no way one could assume
that five people are a representative sample. Another thing to think about is that although
the interviews only provided 14 names of medicinal plants, ten of them were not found
from the biological inventory. These are ten new possibilities, and would be beneficial in
an attempt to locate new medicinal plants. These plants may be even more beneficial than
the list of possible medicinal plants based on the biological inventory, because they are
already known to have medicinal properties.
A study of Mayan medicines done by John Brett, found that certain families known
to have a large number of active chemicals are overrepresented as Mayan medicines when
compared with their natural abundance (Martin 1995). This indicates that the
chemotaxonomic and ethnopharmacological methods can show agreement. An assessment
for medicinal plants might be made more efficient by using the two methods together to
reinforce one another. However, sampling time might increase due to the requirements that
go in to both methods. In an area such as Monteverde, where there are no longer
indigenous tribes in existence, the additional time required for using the two methods
together might not prove to be advantageous. In other areas, however, where indigenous
tribes are still in existence or local knowledge is abundant, the additional information
provided may far exceed any costs associated with time.
There are both advantageous and disadvantageous to a biological survey, similar to
the chemotaxonomic method, and the ethnopharmacological method. The area being
assessed, and the amount of indigenous or local knowledge that has survived may be the
deciding factors for which method to use. Although in certain areas it may prove to be
beneficial to use a combination of both methods, in other areas, the time requirements for
using both methods may make it less efficient than using just one method. Monteverde may
prove to be one of these areas, because in order to assess the limited amount of local
knowledge, the time involved does not appear that it would be rewarded by a plethora of
information. If tropical forests were not undergoing rapid rates of destruction, time would
not be a limiting factor, and it would be most efficient to use both methods together.
However, as long as human beings continue to destroy immense amounts of tropical forests
the methods for locating medicinal plants must be rapid as well as efficient in order to get the
most out of what little forest remains.
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Table 1: Abundance of plants in the understory that are related to medicinal plants at the species, genus or family
level, and the percentages of these abundances out of the whole population
Species

Genus

Piper hispidium
Psychotria horizontalis
Psychotria uliginosa
Total-3 = 3.2%

Gauttaria oliviformes
Anthurium davidsonii
Anthurium monteverdensis
Anthurium sp.
Monstera sp.
Philodendrun aurantiifium
Spathiphyllum atrovirens
Syngonium sp.
Dendropanax querceti
Geonoma edulis
Mikania sp.
Begonia involucrata
Maytenus reconditus
Tradescantia sp.
Costus montonas
Sloanea brenesii
Casearia tacanensis
Xylosma oligandra
Ocotea pollii
Ocotea tonduzii
Tretapterys sp.
Malvaviscus palmanus
Mollineda pinchatiana
Eugenia guatemalensis
Eugenia sp.
Myrcia spendens
Calyptranthes
monteverdensis
Peperomia hernandipholia
Piper aureum
Piper euryphyllum
Piper sp.
Panopsis suaveolens
Psychotria elata
Psychotria eliganosa
Psychotria goldmonii
Psychotria himenesia
Psychotria parvifolia
Psychotria quinqueradiata
Psychotria vlaeriana
Psychotria sp.
Randia bullpen

Zanthoxylum juniperinum
Zanthoxylum smoothleaf
Pouteria fossicola
Pouteria exfoliata
Picramnia bigleaf
Picramnia teapensis
Smilax spinosa
Solonum ramonensae
Witheringia malculata
Cissus mariana
Total-51 = 54.2%

Family

NR

Poikilocanthus Macranthus
Oreopanax xalapensis
Chameadoria tepejilate
Chameadoria pinnatafrans
Chameadoria undulatafolia
Hidalgoa ternata
Koanophyllum pittieri
Vibernum venustem
Euonymus costaricensis
Cyclanthaceae
Diplazium urctifolium
Oflersia sp.
Cojoba costaricensis
Hasseltiopsis dioica
Hasseltiopsis floribund
Flacortiaceae
Gesneriaceae
Alfaroa costaricensis
Lauraceae
Bunchosia costaricensis
Hampea appendiculata
Conostegia oerstediana
Ossaca sp.
Ruagea glabra
Sorocea trophoides
Artesea compressa
Myrsini corracia

Clethraceae
Quercus insignes
Heliconia tortuosa
Maratiaceae
Salgenella sp.
Symplocos sp.
Total – 6 = 6.4%

Sarchorachis noranjoana
Sarchoranchis sp.
Piperaceae
Cropmania laxa
Chione sylvicola
Peltostigma guatemalense
Solanaceae
Total -34 = 36.2%

Table 2. Abundance of plants in the canopy that are related to medicinal plants at the species, genus or family level,
and the percentages of these abundances out of the whole population
Species
Total -0

Genus
Cecropia polyphlebia
Ocotea vlaeriana
Dendropanax sp.
Persea nubigena
Casearia tacanensis
Pouteria possicola
Guarea sp.
Eugenia octerpleura
Guatteria verrucosa
Pouteria reticulata
Panopsis suaveolens
Tapirira mexicana
Maytenus sp.
Myrcianthes fragrans
Pouteria exfoliata
Maytenus common
Ocotea whitei
Zanthoxylum procerum
Pseudolmedia
oxyphillaria
Palicourea padifolia
Sapium oligoneurum
Ocotea meziana
Total-22=53.6%

Family
Oreopanax xalapensis
Mortoniodendron costaricensis
Sorocea trophoides
Symplocarpon purpusii
Macrohasseltia macroternantha
Beilschmiedia pendula
Koanophyllum pittieri
Hasseltiopsis dioica
Chione sylvicola
Gordonia brandegeei
Total -10 = 24.4%

NR
Conostegia oerstediana
Cassipourea elliptica
Symplocos brenesii
Salacia petenensis
Ticodendron incognitum
Meliosma idiopoda
Pithecellobium costaricense
Cyetheaceae
Helecha arborerento
Total -9 = 22%

APPENDIX 1.
Questionnaire
Plantas Medicinales
Cordoncillo
Higuillo
Huguillo blanco
Huguillo oloros
Pie de guicharo
Pipilongo
Platanillo de Cuba
Tripa de zopilote

Tapa Camino
Tres Cabezas

1.

Tunamaquii
Ayahuasea

¿Cuáles plantas medicinales Usted conoce, que provenga del bosque?
(Ponga una (x) en las que conoce).
2. a. Para las plantas que conoce, como las usan? (Para que enfermedades u otras cosas?)
b. Que parte de la planta usa?
c. Hay un estacion mejor para encontrar la planta?
d. En que parte del bosque las encuentran?
Nombre de la planta y el información de partes b, c, y d

1.

Hay otras plantas medicinales del bosque que Usted usa?

Nombre y uso

APPENDIX 2
List of possible medicinal Plants based on their relation to known medicinal plants
Gautteria oliviformes
Anthurium davidsonii
Anthurium monteverdensis
Anthurium sp.
Monstera sp.
Philodendrun aurantiifolium
Spathiphyllum atrovirens
Syngonium sp.
Dendropanax querceti
Geonoma edulis
Mikania sp.
Begonia involucrata
Maytenus recondidtus
Tradescantia sp.
Costus montonas
Sloanea brensii
Casearia tacanensis
Xylosma oliganda
Ocotea pollii
Ocotea tonduzii
Tretapterys sp.
Malvaviscus palmanus
Mollineda pinchatiana
Eugenia guatamalensis
Eugenia sp.
Myrcia spendens
Calyptranthes monteverdensis
Peperomia hernandiifolia
Piper aureum
Piper euryphyllum
Piper sp.
Panopsis suaveolens
Psychotria elata
Psychotria eliganosa
Psychotria goldmonii
Psychotria himenesia
Psychotria parvifolia
Psychotria quinqueradiata
Psychotria valeriana
Psychotria sp.
Randia bullpen
Zanthoxylum juniperinum
Zanthoxylum smoothleaf
Pouteria exfoliata
Pouteria fossicola
Picramnia bigleaf
Picramnia teapensis
Smilax spinosa

Solanum ramonensae
Witheringia maluculata
Cissus martiana
Poikilocanthus macranthus
Oreopanax xalapensis
Chameadoria tepejilate
Chameadoria pinnatafrans
Chameadoria undulatafolia
Vibernum venustem
Euonymus costaricensis
Cyclanthaceae
Diplazium urctifolium
Olfersia sp.
Hasseltiopsis dioica
Hasseltiopsis florbunc
Gesneriaceae
Alfaroa costaricensis
Bunchosia costaricensis
Hampea appendiculata
Conostegia oerstediana
Ossaca sp.
Ruagea glabra
Sorocea trophoides
Artesea compressa
Myrsini corracia
Sanchorachis naranjoana
Sanchorachis sp.
Cropmania laxa
Chione sylvicola
Peltostigma guatemalense
------------------------78 total posible medicinal Plants

List of medicinal Plants given by local people
Espinillo
Hayselbia
Larnica
Ocolet
Diente lion
Naguapate
Hombre Grande
Targua
Jinocuave
Zarza
Zarzaparilla
Culantro
Berenjena
Espino
---------------14 total posible medicinal plants

